Abstract. Minimal information is available on the incidence of Crimean-Congo hemorrhagic fever (CCHF) virus and hantavirus infections in Georgia. From 2008 to 2011, 537 patients with fever 38 C for 48 hours without a diagnosis were enrolled into a sentinel surveillance study to investigate the incidence of nine pathogens, including CCHF virus and hantavirus. Of 14 patients with a hemorrhagic fever syndrome, 3 patients tested positive for CCHF virus immunoglobulin M (IgM) antibodies. Two of the patients enrolled in the study had acute renal failure. These 2 of 537 enrolled patients were the only patients in the study positive for hantavirus IgM antibodies. These results suggest that CCHF virus and hantavirus are contributing causes of acute febrile syndromes of infectious origin in Georgia. These findings support introduction of critical diagnostic approaches and confirm the need for additional surveillance in Georgia.
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A variety of viruses can induce hemorrhagic manifestations during infection and are often categorized as viral hemorrhagic fever (VHF) viruses. Members of the family of Bunyaviridae are included in the VHF viruses and cover a wide geographic area. 1 In this report, we describe cases of Crimean-Congo hemorrhagic fever (CCHF) and hemorrhagic fever with renal syndrome caused by hantaviruses detected through an Acute Febrile Illness (AFI) Surveillance Study carried out in the country of Georgia from 2008 to 2011 ( Figure 1 and Table 1) .
CCHF virus is primarily transmitted to humans by ticks of the genus Hyalomma. Human-to-human transmission can occur by direct contact with the blood or tissue of viremic patients. 2 For CCHF virus, case-fatality rates as high as 30% have been reported. 3 For hantavirus cases, most human infections result from inhalation of aerosolized rodent excreta; rodent scratches and bites as well as contaminated food or water can also transmit the virus. 4 In addition to fever, vascular leakage, and rapid development of shock typical for all the VHF viruses, including CCHF virus, Old World hantavirus infections may also cause significant impairment of renal function. 1 The pathogenic hantaviruses detected in Europe and Russia include but are not restricted to Puumala (PUUV) and Dobrava-Belgrade (DOBV) viruses, which cause mild to moderate and moderate to severe clinical manifestations, respectively. Case-fatality rates of 0.2% and 12% have been reported for PUUV and DOBV infections, respectively, whereas the case-fatality rates for other hantaviruses have been reported to be as high as 50%. [4] [5] [6] Of Georgia's neighboring countries, Russia has the highest number of reported hantavirus infection cases annually (10,000-12,000 cases per year). The district of Sochi located on the border with Georgia on the Black Sea coast is endemic for hantavirus. 6 Turkey has reported an outbreak of hantavirus infection from the Black Sea region in 2009. 7 Additionally, emergence of CCHF in southwest Russia and Turkey has been observed in the recent years. 8 The first reports of CCHF and hantavirus cases from Georgia were published by our team in 2009. 9 ,10 Herein, we report three additional CCHF cases and two hantavirus infection cases detected in patients participating in an AFI surveillance protocol. One of these hantavirus cases has been previously reported. 9 Laboratory-based sentinel surveillance for AFI was conducted at six hospitals to establish the frequency of nine infectious causative agents of febrile illness in Georgia. Hospitalized patients 4 years of age with a temperature 38 C for 48 hours were asked to participate voluntarily. Epidemiologic information was collected through a questionnaire, and blood samples were obtained for laboratory determination of probable infectious agents, including common bacterial pathogens as well as Brucella, Salmonella typhi, and Leptospira. , and Rickettsia typhi (Fuller Laboratories, Fullerton, CA), Leptospira ELISA results were confirmed by the microscopic agglutination test (MAT); C. burnetii and WNV results were confirmed by immunofluorescence assay (IFA; Focus Diagnostics), and hantavirus ELISA results were confirmed by immunoglobulin M (IgM) /IgG IFA (Euroimmun, Hamburg, Germany) and an immunoblotting assay (Mikrogen, Neuried, Germany).
Three of fourteen (21%) patients presenting with a hemorrhagic fever syndrome tested positive for CCHF virus. All three CCHF cases (two males and one female; mean age of 40 years) were from the southwest districts of Adigeni and Akhaltsikhe (bordered by Turkey) and occurred between May and July of 2009. One case reported an insect bite, two *Address correspondence to Tinatin Kuchuloria, I. Javakhishvili Tbilisi State University, 1 Chavchavadze Avenue, Tbilisi 0179, Georgia. E-mail: drkuchuloria@yahoo.com cases reported forest visits, and all cases reported exposure to cattle and engagement in agricultural work within the 1 month before the onset of illness. All CCHF cases presented with fever, rigors, arthralgia, myalgia, fatigue, unusual bleeding (epistaxis, hematemesis, bloody diarrhea, and/or gingival bleeding), pallor, and hepatosplenomegaly. Additionally, two of three CCHF cases presented with petechial rash and abdominal distention, and one case presented with abdominal tenderness. Laboratory results were available in two of three CCHF cases: decreased hematocrit, low white blood cell and platelet count, elevated liver enzymes, and high C-reactive protein level were observed. Initially, all CCHF cases were clinically diagnosed as fever of unknown origin (FUO) and started on antibiotic treatment. Two CCHF cases had improved on follow-up 2-6 weeks after discharge from the hospital. The third case was lost to follow-up.
Two patients presenting without a hemorrhagic fever syndrome but with acute renal failure tested positive for hantavirus. Two male patients from Tbilisi (mean age of 30 years) with acute renal failure and FUO as a preliminary hospital diagnosis were confirmed as hantavirus cases. Both cases had febrile illness with progressive deterioration of renal function without any hemorrhagic manifestation. Only one patient had known exposure to rodents before disease onset. Renal biopsy in one case revealed acute tubular necrosis with mild grade arteriolosclerosis. 9 Clinical and epidemiological information on these confirmed CCHF and hantavirus cases in Georgia has direct and indirect public health implications. 4, 5, 13 We observed improvement in two CCHF cases with standard supportive care treatment, which adds additional evidence of mild to moderate cases occurring in the region. A fourth case of CCHF occurred during this study but was not enrolled in the study, and information from this case is not included in this report. However, this patient fully recovered. 10 The clinical presentation of the hantavirus-infected patients was also relatively mild: with renal failure and without apparent hemorrhage. Continuing education for laboratory and healthcare personnel in Georgia is a reasonable response to improve the detection and management of these infectious diseases in hospital settings. It is important to implement adequate medical and safety precautions during initial clinical evaluation, management of patients in intensive care units, and laboratory testing. It will also be important to develop appropriate public health preparedness strategies and improve response capacity to these zoonotic diseases. Additional comprehensive studies on the ecology of these zoonotic pathogens and characterization of circulating strains are needed to improve understanding of the risk factors for these infectious diseases in Georgia. In addition, targeted laboratory surveillance to screen and diagnose patients with compatible syndromes is needed to improve medical care of these patients. The cases of CCHF virus and 
